cule consists of a protein to which are bound approximately 20 to 30 residues of the straight-chained tetrapyrrolic (bile pigment) chromophore. phycocyanobilin (10) . Coniventionial miiethods used to determiine the chromophore compositioun of proteins witlh polypyrrolic prosthetic groups, e.g., lhemiioglobin, myoglobin (5), whlich rely oni quanititative splitting and recovery of the pigment coinstituents, fail to liberate phycocyanobilin from phycocyanin apoprotein (Troxler, unpublished observations) . Phycocyanobilin is released fromii triclhloroacetic aciddenatured phycocyanin, however, during reflux in albsolute methanol albeit in limited vield as first described by Siegelman et al. '( 13, 14) .
Cells of the alga, Cyanidiumn caldariurn, synthesize phycocyanobilin-labeled phycocyanin-14C (16, 17) labeled with the respective isotopes was dialyzed against distilled water for 24 hr at 40 and denatured by the addition of an equal volume of 0.44 M trichloroacetic acid (TCA). The precipitated pigment was washed with water (3X), methanol (3X), and refluxed for 12 hr in absolute methanol. Radiolabeled phycocyanobilin released from protein during the methanol reflux was converted to the dimethylester derivative by heating the bile pigment free acid in methanol containing 7 % BF3 to 60°for 3 mmil (4, 13, 16 Hamilton (6) , the portion of the eluate not analyzed being collected in 1.6 ml fractions. Radiochemical assay was performed on 1.0 ml of each fraction in 15 ml of Bray's solution (2) as described above. Most of the radioactivity applied to the column was obtained in early.
"acidic" fractions which were located between cysteic and aspartic acids. Significant quantities of radioactivity were not detected in fractions which contained ninhydrin-positive compounds between aspartic acid and arginine (6) . It is conceivable that the acidic, radiolabeled, ninhydrin-negative substances are carboxymethyl-or carboxyethyl-pyrroledicarboxylic acid breakdown products of phycocvanobilin similar to those obtained from acid oxidation of biliverdin (11) . In any event, significant quan- (4), and on establishing the molecular weight of the chromoprotein by sedimentation analysis in the uiltracentrifuge (3, 8) . Since the phycocyanin molecule consists of subunits which associate and dissociate reversibly with changes in pH and ionic strength of the buffer solution (12) , and since phycocyanin is not homogeneous in the ultracentrifuge between pH 4.5 and 9.0 (1, 12), the "true" molecular weight of phycocyanin would appear to be an enigma. MAoreover, values of abotit 30,000 and 46,000 have beeni reported for the molecular weight of the phycocyanin monomer (7, 12) . Therefore, the specific radioactivity ratios method for determining the chromophore composition of this chromoprotein has advantages over other methods due to methodologic restrictions imposed by strong bonding between phycocyanobilin and pigment apoprotein and by the complex sedimentation behavior of the entire bile pigment-protein complex.
An attempt is now being made to determine the molecular weight of the phycocyanin subunit by sedimentation analysis under conditions which favor dissociation of the pigment into small units, e.g., at pH values greater than 8.0. The minimum molecular weight of Plectonemna calothricoides phycocyanin based on amino acid analyses was reported to be 15,200 (7) . If the phycocyanobilin composition of phycocyanin from this alga were similar to that of pigment in C. caldarium, that is, 3.6 %, it would be anticipated that 1 bile pigment chromophore would be associated with 1 "protein equivalent" based on the calculated minimum molecular weight: 0.036 X 15,200 -547; molecular weight of phycocyanobilin -584 1(4). On the other hand, phycocyanin subunits with molecular weights of 30,000 and 46,000 would 'be expected to exist in association with 2 and 3 phycocyanobilin residues, respectively. Added Note. After submission of this manuscript, Crespi et al. (Biochemistry 7, 2232 (Biochemistry 7, , 1968 reported the chromophore composition of phycocyanin from Phormidium luridum and Synechococcus lividus to be 4 %. Although this value was based on spectrophotometric analysis of phycocyanin after treatment with proteolytic enzymes at alkaline pH, and therefore, was somewhat less direct, Crespi et al. concluded that a subunit weighing 45,000 would contain 3 chromophoric residues which is in agreement with the results of the present investigation.
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